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. 1, has the 
been carried 
kis2, 
out to define the structure and to remove the conducting GaAs 
layer from the back plane metal region. Ni/AuGe/Ni/Au metal 
sequence was used to deposit ohmic metal for the source, 
drain, and backgate contacts and was subsequently annealed. 
The source and drain metal pads dimension is 396m167m 
to minimize the contact resistance. A Ti/Pt metal sequence is 
used to deposit back plane metal to define a twin slot antenna 
and front Schottky gate on the active region. A silicon nitride-
silicon dioxide-silicon nitride dielectric sequence is used to 
deposit a 1.2um thick dielectric layer on top of the back plane 
metal containing the antenna. A front gate biasing metal pad 
and microstrip containing a THz choke filter are deposited 
using Ti/Pt/Au on top of the dielectric layer and contact the 
front gate metal already defined on the device. The choke 
filter prevents coupling THz radiation from the antenna to the 
front gate contact pad.  
 
 
Fig. 2 Source drain resistance of TACIT device as a function of gate bias 
applied between front gate and back gate at 10K and 50K. 
 
We first carried out dc current-voltage measurements on the 
fabricated device. Figure 2 shows the device resistance as a 
function of gate bias at 10K, and 50K. The device resistance 
can be tuned from 10k range down to few hundred ohms. 
This suggests that the front and the back gates function in the 
expected manner. The change in the device resistance is due to 
the change in the sheet charge density of the quantum well. 
 
 
Fig. 3 Tunable response of the TACIT detector has been demonstrated where 
the response of the detector can be tuned by tuning voltage bias across the 
front and the back gate.  
We carried out direct detection measurements by mounting 
the device on a silicon lens, assembling the device into a 
receiver cryostat and illuminated it with a CO2-pumped 
molecular gas far-infrared/THz laser. A photosignal was 
measured between the source and the drain terminals, while 
gate bias was tuned across the front and back gates. As shown 
in Fig. 3, for a given fixed THz pump frequency, the 
photoresponse is sharply enhanced above a threshold VT.  The 
value of VT depends strongly on the frequency of the THz 
pump.  A key result of the study is this demonstration of 
voltage-tunable THz detection.  
Figure 4 shows dependence of the threshold voltage VT on 
THz pump frequency. We define VT as the bias value at which 
the response reaches the average of its peak value and value 
close to zero applied bias. With increasing pump frequency, 
VT decreases approximately linearly. Further detailed 
characterization and theory are needed to understand the 
dependence of the photoresponse on THz pump frequency and 
voltage.  
  
 
Fig. 4 Dependence of threshold voltage VT on Terahertz pump frequency. 
III. SUMMARY 
We have designed, fabricated, and demonstrated a tunable 
antenna coupled intersubband terahertz (TACIT) detector 
where THz response can be enhanced by the gate voltage 
applied between the front and back gates. For this, we 
developed a fabrication and design process to maintain the 
high mobility of a 2DEG channel which is the building block 
of the TACIT detector. Voltage-tunable THz photoresponse 
has been demonstrated for THz pump frequencies between 1.6 
and 3.1 THz  
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